Effects of insulin-like growth factor-I on the expression of osteoclasts and osteoblasts in the nasopremaxillary suture under different masticatory loading conditions in growing mice.
It is well accepted that mechanical loading inhibits bone resorption and increases in vivo bone formation. It is also known that cyclic mechanical loading, in particular, can enhance bone formation significantly. These findings suggest a significant role for mechanical stimuli in bone remodelling mediated by various local growth factors including insulin-like growth factor-I (IGF-I). Earlier studies showed that the nasal bone length and premaxillary bone width were significantly greater in mice fed a solid diet rather than a granulated diet, and that these dimensions increased significantly in a solid-diet group treated with IGF-I. The present study sought to examine the effect of IGF-I on the expression of osteoclasts and osteoblasts in the nasopremaxillary suture subjected to different masticatory loadings. For the solid-diet groups, the numbers of tartrate-resistant acid phosphatase (TRAP)-positive osteoclastic cells and osteoblasts were significantly greater in the group injected with IGF-I than in the animals injected with physiological saline. In the groups fed a granulated diet, no significant differences in the numbers of TRAP-positive osteoclastic cells and osteoblasts were found over the entire experimental period between mice injected with either IGF-I or physiological saline. It is shown that IGF-I significantly induces the expression of osteoclasts and osteoblasts and the subsequent bone remodelling, and that the effect may be additive as compared to that of mechanical masticatory loading, which seems to be more important in bone remodelling in terms of the numbers of osteoclasts and osteoblasts.